
Remarks made b y  D r .  Adrian Kantrowitz i n  
testimony b e f o r e  t h e  United S t a t e s  Sena te  Committee on 
Government Opera t ions ,  Subcommittee on Government Research,  
Senator  Fred R .  H a r r i s ,  Chairman, March 16 ,  1967. 

It  i s  indeed g r a t i f y i n g  t h a t  t h i s  d i s t i n g u i s h e d  

c o m m i t t e e  has  r a i s e d  q u e s t i o n s  r e l a t i n g  t o  t h e  adequacy 

of f e d e r a l  i n s t i t u t i o n s  f o r  biomedical  development. I n  t h e  

a r e a  of apply ing  eng inee r ing  technology i n  medicine,  i t  i s  

an  e s p e c i a l l y  t i m e l y  and important  examination. H e r e  w e  

have t h e  e x c i t i n g  p rospec t  of watching a new, hybr id  f i e l d  

of s c i e n c e  come i n t o  be ing  and a cha l l eng ing  oppor tuni ty  

t o  guide i t  so  t h a t  i t s  enormous p o t e n t i a l  w i l l  be r e a l i z e d  

for  t h e  be t te rment  and p ro longa t ion  of human l i f e .  

I n  speaking t o  you today I draw upon my expe r i ence  

a s  a p r a c t i c i n g  ca rd iovascu la r  surgeon and i n v e s t i g a t o r .  

I would l i k e  t o  remark upon t h e  f u n c t i o n i n g  of f e d e r a l  

agenc ie s  a s  they have a f f e c t e d  my work: t h i s  i s  t h e  only 

r e a l  a r e a  of my competence. I have t aken  the  l i b e r t y  of 

w r i t i n g  t o  a f e w  of my. c o l l e a g u e s  i n  a r t i f i c i a l  organ 

r e s e a r c h  r ega rd ing  t h e  q u e s t i o n s  posed by t h i s  Subcommittee 

and have wi th  m e  t h e i r  r e p l i e s  which I w i l l  i n c o r p o r a t e  

i n t o  my remarks. I t  i s  my hope t h a t  s o m e  thoughts  drawn 

f r o m  our a s s o c i a t i o n s  i n  t h e  eng inee r ing  t echno log ie s  w i l l  

bear  on t h e  q u e s t i o n s  of concern t o  t h i s  Subcommittee. 



I t  i s  u n i v e r s a l l y  recognized t h a t  t h e  United 

S t a t e s  has  earned preeminence i n  t h e  world today i n  most 

a r e a s  of medical r e s e a r c h  and c a r e .  I n  my own f i e l d  of 

c a r d i a c  su rge ry ,  a l though s i g n i f i c a n t  c o n t r i b u t i o n s  have 

come from i n v e s t i g a t o r s  i n  o the r  c o u n t r i e s ,  pump oxygenators  

and t h e  techniques  f o r  surgery  on t h e  open h e a r t  a r e  t h e  

accomplishments of American p i o n e e r s  l i k e  D r .  John Gibbon Jr., 

D r .  Clarence D e n n i s ,  and D r .  Walton L i l l e h e i .  I n  t h e  

decades s i n c e  World War 11, i t  i s  t o  t h e  United S t a t e s  

t h a t  young phys ic i ans  have come for  p e r i o d s  of t r a i n i n g  

and r e sea rch .  

T h i s  i n t e r n a t i o n a l  l e a d e r s h i p  i s  d i r e c t l y  

r e l a t e d  t o  t h e  funds  a l l o c a t e d  b y  Congress t o  t h e  Na t iona l  

I n s t i t u t e s  of Heal th .  I n  t h e  o v e r a l l ,  t h e s e  resources and 

t h e i r  a t t e n d a n t  power have been used j u d i c i o u s l y  and w i t h  

t h e  h i g h e s t  i n t e g r i t y .  The I n s t i t u t e s  have shown remarkable 

discernment i n  r ecogn iz ing  problem a r e a s ,  i n  g iv ing  t h e  

i n v e s t i g a t o r  with f a r - o u t  i d e a s  t h e  oppor tuni ty  t o  tes t  

them, i n  p e r m i t t i n g  i n v e s t i g a t o r s  f l e x i b i l i t y  i n  r e s e a r c h ,  

i n  i t s  concern f o r  p a t i e n t  we l f a re .  I n  my expe r i ence ,  i t s  

p r o f e s s i o n a l  s t a f f  has  been s e n s i t i v e ,  nonbureaucra t ic ,  

and u n f a i l i n g l y  h e l p f u l  i n  t h e i r  adv ice  on how best  t o  u s e  



t h e  machinery o f  t h e  I n s t i t u t e s  f o r  t h e  advancement o f  

r e s e a r c h  g o a l s .  Where necv needs are exerg ing ,  t h e  N I H  

should  be s t r eng thened  and extended to  m e e t  them, B u t  

i t  i s  to be  hoped t h a t  t h e  record  o f  acconplishment w i l l  

be borne  i n  mind: i n  t h e  N I H  w e  have a f e d e r a l  i n s t i t u t i o n  

whose s t r u c t u r e  and p o l i c i e s  have enabled i t  t o  f u l f i l l  

i t s  ro le  i n  he lp ing  create  t h e  c o n d i t i o n s  f o r  medical 

advances . 
I n  e v a l u a t i n g  t h e  es tab l i shment  o f  g r a n t  

p r i o r i t i e s ,  I m u s t  look t o  t h e  p a s t  accomplishment o f  t h e  

N I H .  The u s e  o f  p e e r  judgments t o  e v a l u a t e  r e s e a r c h e r s '  

p l a n s  and p r o p o s a l s  s e e m s  t o  m e  t h e  ve ry  c o r e  o f  i t s  

s t r e n g t h .  D r ,  B e r t  Kusserow w r i t e s  t h a t  "..it is no t  

e n t i r e l y  c l e a r  p r e c i s e l y  how r e s e a r c h  p r i o r i t i e s  are 

e s t a b l i s h e d  a t  t h e  f e d e r a l  l e v e l ,  For example, I do no t  

know where, by whom and by w h a t  mechanism t h e  very e a r l y  

and c r u c i a l  p o l i c y  d e c i s i o n s  w e r e  made which u l t i m a t e l y  

r e s u l t e d  i n  t h e  es tab l i shment  of t h e  A r t i f i c i a l  H e a r t  

Program. Never the l e s s ,  i t  i s  my f e e l i n g  t h a t  t h e  v a l u e  

judgments and o t h e r  assessments necessa ry  f o r  t h e  e s t a b -  

l i shment  o f  r e s e a r c h  p r i o r i t i e s  should be h e a v i l y  i n -  

f luenced  by  t h e  th inking  of  l e a d i n g  i n v e s t i g a t o r s  i n  t h e  f i e l d ,  
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I n  t h i s  r ega rd  the h i s t o r y  of s c i e n c e  has  r epea ted ly  shown 

t h e  danger of p e r m i t t i n g  r e s e a r c h  t o  f a l l  t o  t h e  market 

p l a c e  o r  t h e  p o l i t i c a l  arena."  

I n s t i t u t i o n a l  g r a n t s  can f a c i l i t a t e  an i n v e s t i -  

g a t o r ' s  o b t a i n i n g  r e l a t i v e l y  smal l  amounts needed f o r  

pre l iminary  t e s t i n g  of new i d e a s .  The a v a i l a b i l i t y  of 

such funds  for  seed money has  many advantages.  I too am 

not  f a m i l i a r  w i t h  t h e  i n n e r  mechanisms of t h e  NIH s y s t e m  

of p r i o r i t i e s  b u t  I would hope t h a t  i t  w i l l  p rovide  f u n d s  

f o r  f a v o r a b l e  c o n s i d e r a t i o n  of g r a n t  a p p l i c a t i o n s  from t h e  

young, l i t t l e - p u b l i s h e d  i n v e s t i g a t o r  w i t h  a f r e s h  i n s i g h t  

or an unorthodox approach who may be unapprec ia ted  w i t h i n  

h i s  own i n s t i t u t i o n .  

The problems of communication between engineer  

and phys ic i an  a r e  summarized by  D r .  G a l l e t t i .  "1 f i n d  the 

primary emphasis on t h e  eng inee r ing  a s p e c t s  of the  

( a r t i f i c i a l  h e a r t )  problem somewhat na ive .  Reviewing 

p roposa l s  f o r  c o n t r a c t s  c e r t a i n l y  r e v e a l s  a s c a r c i t y  of 

o r i g i n a l  i d e a s .  What s t r ikes  m e  on t h e  medical  s ide i s  

t h e  shor t age  of pe r sonne l  wi th  background, competence 

and i n c l i n a t i o n  toward t h i s  a s p e c t  of a p p l i e d  b iophys ic s .  

On t h e  eng inee r ing  s ide,  i n t e r e s t  i s  p r e s e n t ,  bu t  t h e  
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complexity o f  p h y s i o l o g i c ,  s u r g i c a l  and human a s p e c t s  o f  

t h e  problem i s  o f t e n  ignored  to  such an e x t e n t  t h a t  o n e  

r e a l l y  wonders what k ind  o f  f r u i t f u l  c o l l a b o r a t i o n  may 

be  o b t a i n e d  by some i n d u s t r y - u n i v e r s i t y  p a r t n e r s h i p s  .I? 

The s e v e r a l  methods c u r r e n t l y  used by t h e  N I H  

and o t h e r  f e d e r a l  agenc ie s  f o r  communication wi th  t h e  

s c i e n t i f i c  group are e f f e c t i v e  i n  a l i m i t e d  way. Thei r  

l e t te rs ,  brochures  and d e s c r i p t i v e  l i t e r a tu re  are informa- 

t i v e  and a p p r a i s e  g r a n t e e s  o r  p r o s p e c t i v e  g r a n t e e s  o f  

impor tan t  developments . A b e n e f i c i a l  a d d i t i o n  would be  

m o r e  f r equen t  symp3si.a and t h e  p u b l i c a t i o n  and dissemina-  

t i o n  of  t h e i r  r e s u l t s .  A s  D r .  G a l l e t t i  p o i n t s  o u t ,  up t o  

now t h i s  has been p r i n c i p a l l y  t h e  r e s p o n s i b i l i t y  o f  p r i v a t e  

o r g a n i z a t i o n s  such  as t h e  American S o c i e t y  f o r  A r t i f i c i a l  

I n t e r n a l  Organs and subgroups i n  va r ious  f i e l d s .  Symposia, 

p a r t i c u l a r l y  i n  l i m i t e d  f i e l d s  r a t h e r  t h a n  l a r g e ,  g e n e r a l  

meet ings ,  have been enormously v a l u a b l e  i n  t h e  p a s t  and 

I p e r s o n a l l y  would l i k e  to  see as many as two a year .  

On methods and means of i n c r e a s i n g  communication 

between p h y s i c i a n s  and eng inee r s ,  D r .  L i l l e h e i  i s  o f  t h e  

op in ion  t h a t  “It might b e  w e l l  t o  cons ide r  a Nat iona l  

Conference o n  t h i s  s u b j e c t  aga in  i n v i t i n g  a l l  of  t h Q s e  
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i n t e r e s t e d  i n c l u d i n g  p h y s i c i a n s ,  eng inee r s ,  and b a s i c  

s c i e n t i s t s .  I t  has  been approximately t h r e e  y e a r s o  I 

b e l i e v e ,  s i n c e  t h e  l a s t  one  and much new informat ion  has 

been developed, The success  o f  t h i s  t y p e  o f  conference  

i n  r ega rd  to  e x t r a c o r p o r e a l  c i r c u l a t i o n  and development 

o f  a r t i f i c i a l  h e a r t  va lves  i s  w e l l  knownOTT 

Though I can w e l l  understand t h e  need to  keep a 

t i g h t  r e i n  on funds des igna ted  f o r  t r a v e l ,  I t h i n k  t h a t  

t h i s  i s  one area where a r e l a x a t i o n  of p o l i c y  would r e s u l t  

i n  a va luab le  and l i v e l y  exchange o f  i deas .  D r .  K o l f f  

feels t h a t ,  fTCommunication could b e  more e f f e c t i v e l y  

ob ta ined  i f  s p e c i a l  funds were made a v a i l a b l e  f o r  ho lde r s  

of  g r a n t s  and t h e i r  c o l l a b o r a t o r s  t o  t r a v e l O f T  

D r .  K u s s e r o w  writes t h a t ,  "It seems t h a t  a good 

beginning has been made by i n c r e a s e d  p a r t i c i p a t i o n  by 

engineers  and o t h e r s  from t h e  exac t  s c i e n c e s  i n  conferences  

and meetings o f  a b i o l o g i c a l  o r  medical na tu re .  Coupled 

w i t h  t h i s  i s  t h e  t r e n d  on t h e  p a r t  o f  t h e  i n d i v i d u a l s  o f  

bo th  groups t o  a v a i l  t hense lves  o f  a p p r o p r i a t e  cour se  

work. A s o l i d  educa t iona l  b a s e  i n  t h e  form o f  sound 

academic biomedical t r a i n i n g  programs a c r o s s  t h e  coun t ry  

should minimize t h i s  problem f o r  f u t u r e  biomedical  i n v e s t i -  

g a t o r s  IT 
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A l m o s t  wi thout  excep t ion ,  t h e  educa t iona l  f a c t o r  

w a s  mentioned b y  each of m y  co l l eagues .  I b e l i e v e  t h a t  

long-range p lanning  f o r  adequate  communications m u s t  c e n t e r  

around government suppor t  t o  t r a i n i n g  programs and fellow- 

ships f o r  b o t h  engineers  and d o c t o r s .  The i n c e p t i o n  of 

biomedical-engineer ing i n t e r n s h i p s  w i t h i n  t h e  frzmework 

of p r e s e n t  i n s t i t u t i o n s  might be h e l p f u l .  D r .  Kusserow 

f u r t h e r  adds,  "Dif fe rences  i n  background knowledge and 

t r a i n i n g  between medical and nonmedical m e m b e r s  o f  t h e  

biomedical  community can b e s t  b e  r e so lved  a t  t h e  t r a i n i n g  

s t a g e .  The on- the- job  t r a i n i n g  techniques  can ha rd ly  b e  

envis ioned as a d e f i n i t i v e  s o l u t i o n  for  succeeding gen- 

e r a t i o n s  of biomedical sc ien t i s t s . 'T  

D r .  DeE3akey has w r i t t e n  me, "Our own expe r i ence  

w i t h  t h e  a r t i f i c i a l  h e a r t  program i n  c o l l a b o r a t i o n  w i t h  

t h e  R i c e  U n i v e r s i t y  Engineer ing School has c l e a r l y  demon- 

s t r a t e d  t h e  g r e a t  va lue  o f  t h i s  t y p e  of  m u l t i d i s c i p l i n a r y  

program and t h e  need f o r  a Bioengineer ing I n s t i t u t e .  I n  

t h i s  connec t ion ,  t h e  N I H  e s t a b l i s h e d  an agency f o r  t h e  

development of  Biomedical Engineer ing,  and I would hope t h a t  

t h i s  would be s t r o n g l y  supported." 
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I do  f e e l  t h a t  t h e  type  of b ioeng inee r ing  

i n s t i t u t e s  proposed b y  D r .  DeBakey can provide t h e  type  

of p r o f e s s i o n a l  t r a i n i n g  for  bioengineers  of t h e  next  

gene ra t ion .  I would f o r e s e e  one or more centers wi th  

t h e  f u l l  a r r a y  of medical and eng inee r ing  s p e c i a l t i e s  

working s i d e  b y  s i d e .  Bes ides  s e r v i n g  a s  a t r a i n i n g  

center ,  such an i n s t i t u t e  would c a r r y  on a h igh  l e v e l  

or i n t e r d i s c i p l i n a r y  r e sea rch .  The S o v i e t  Union's 

I n s t i t u t e  for  Development of S u r g i c a l  Ins t ruments  i s  a 

l i m i t e d  type of such a c e n t e r .  

Most i n v e s t i g a t o r s  i n  t h e  f i e l d  would s h a r e  

D r .  G a l l e t t i ' s  a p p r a i s a l ,  "Since t h e  A r t i f i c i a l  Heart  

Program i s  sometimes compared t o  t h e  space program, I may 

hazard t h e  opin ion  t h a t  t h e r e  i s  no l a r g e  untapped reservior 

of competence wi th  r e s p e c t  t o  t h e  b ioeng inee r ing  of 

a r t i f i c i a l  organs and t h a t  over ly  ambi t ious  programs may 

s h r i v e l  u n l e s s  an e f f o r t  i s  made t o  p repa re  competent new 

i n v e  s t i g a t  or s . '' 
My c o l l e a g u e s  and I have va ry ing  opin ions  on 

t h e  need f o r  new f e d e r a l  i n s t i t u t i o n s .  D r .  G a l l e t t i  f ee l s  

t h a t  "It may sound t r i v i a l  t o  s t a t e  t h a t  medicine i n  t h e  
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l a s t  t h i r d  of t h i s  c e n t u r y  w i l l  no longer  be  dominated b y  

t h e  p r a c t i c e  of surgery  and drug a d m i n i s t r a t i o n ,  bu t  w i l l  

cons ider  an  e x t e n s i v e  use  of e x t r a c o r p o r e a l  or implantab le  

organs.  That e x i s t i n g  f e d e r a l  agenc ie s  a r e  not f u l l y  

prepared f o r  t h i s  e v o l u t i o n  i s  demonstrated b y  t h e  f a c t  

t h a t  p r e s e n t l y  r e s p o n s i b i l i t i e s  and l e a d e r s h i p  i n  t h e  

f i e l d  of a r y i f i c i a l  organs a r e  s c a t t e r e d  among v a r i o u s  
I, 

d i v i s i o n s  of t h e  Nat iona l  I n s t i t u t e s  of H e a l t h ,  t h e  Fede ra l  

Drug Admin i s t r a t ion ,  and t h e  Nat iona l  Bureau of S tandards .  

The d i s p e r s i o n  of i n i t i a t i v e  and r e s p o n s i b i l i t y  bo th  i n  

government and p r i v a t e  agenc ie s  makes i t  d i f f i c u l t  t o  

e x p r e s s  v a l i d  n a t i o n a l  g o a l s  and even r e s e a r c h  p r i o r i t i e s  

and long t e r m  p lans ."  My own f e e l i n g  i s  t h a t  new f e d e r a l  

i n s t i t u t i o n s  a r e  not  o n l y  not needed, b u t  might prove 

harmful.  I s h a r e  D r .  Kusserow's view, "The f i e l d  i s  

very  young and sometime should be allowed f o r  t h e  evolve-  

ment, r e c o g n i t i o n ,  and d e f i n i t i o n  of t r e n d s ,  aims and 

problems before any r e g u l a t o r y  or c o n t r o l l i n g  mechanism 

i s  e s t a b l i s h e d .  The c u r r e n t  f e d e r a l  suppor t ing  and 

funding  s t r u c t u r e  s e e m s  t o  be a r easonab le  s a t i s f a c t o r y  

mechanismfor t h e  t i m e  being." 



-10- 

A s  I am s u r e  i s  a l r eady  be ing  done, t h e  d e c i s i o n  

making and advisory  bod ies  of t h e  NIH should be broadened 

t o  i n c l u d e  m e m b e r s  of t h e  eng inee r ing  p r o f e s s i o n  and the 

p h y s i c a l  and chemical sciences i n  t h e i r  l e a d e r s h i p .  

The one f e d e r a l  agency which I and o t h e r s  would 

l i k e  t o  see c r e a t e d  i s  a Nat iona l  Academy of Medicine which, 

t o  quo te  D r .  Wesolowski, "Would be a s s o c i a t e d  wi th  t h e  

Nat iona l  Academy of Engineers  and which could be  used b y  

Congress and o t h e r  governmental bod ie s  i n  e x a c t l y  t h e  same 

f a s h i o n  as t h e  Nat iona l  Research Council  i s  p r e s e n t l y  

be ing  used," 

A s  t o  e x i s t i n g  techniques  fo r  implementing p l a n s ,  

i n  Biomedical Engineer ing ,  w e  a r e  cons ide r ing  a f i e l d  i n  

t r a n s i t i o n .  U n t t l  r e c e n t l y ,  t h e  t r a d i t i o n a l  r o l e  of 

e lectronics  i n  medicine h a s  been l i m i t e d  t o  i n s t r u m e n t a t i o n  ... 
r eco rd ing  and monitor ing.  O n l y  i n  t h e  p a s t  f e w  y e a r s  h a s  

t h i s  technology been turned  t o  t h e  t r ea tmen t  of d i s e a s e  

and t h e  a l l e v i a t i o n  of i t s  ravages.  Advances i n  min ia tu r -  

i z a t i o n  and r e l i a b i l i t y  coupled wi th  t h e  development of 

new m a t e r i a l s  h a s  made i t  p o s s i b l e  t o  cons ider  implanted ,  

l o n g - l a s t i n g  d e v i c e s  such a s  a c a r d i a c  pacemaker f o r  p a t i e n t s  

wi th  h e a r t  b l o c k ,  a b ladder  s t i m u l a t o r  for  p a r a p l e g i c s  
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with  neurogenic  b ladder  and pumps for p a t i e n t s  i n  i n t r a c t -  

a b l e  l e f t  v e n t r i c u l a r  f a i l u r e .  

W e  can only guess  a t  t he  number of p o s s i b l e  

a p p l i c a t i o n s  untapped because t h e  phys ic i an  i s  unaware 

of t h e  t e c h n o l o g i c a l  development, because t h e  engineer  i s  

unaware of t h e  medical  need, o r ,  when b o t h  a r e  recognized ,  

t h e  means f o r  e f f e c t i n g  t h e  c o l l a b o r a t i o n  are l ack ing .  

A s  w e  p l a n  for a f u t u r e  i n  which medicine and 

eng inee r ing  a r e  s u c c e s s f u l l y  c r o s s - f e r t i l i z e d ,  w e  m u s t  n o t  

overlook some of t h e  b u i l t - i n  d i f f i c u l t i e s .  While c e r t a i n  

p r e s s u r e s  exis t  for  t h e  i n v e s t i g a t o r  i n  an  academic i n -  

s t i t u t ion - -whe the r  i n  medicine or engineer ing- - there  i s  

i d e n t i t y  between t h e  g o a l s  of h i s  r e s e a r c h  and t h e  g o a l s  

of h i s  i n s t i t u t i o n .  For t h e  engineer  i n  i n d u s t r y  

i n t e r e s t e d  i n  working on biomedical  problems, unhappi ly  

t h i s  i s  not  o f t e n  t r u e .  There a r e , o f  course,  a f e w  

i n d u s t r i a l  l a b o r a t o r i e s  where he may be given a f ree  hand, 

b u t  more u s u a l l y  a s  soon a s  a problem makes impor tan t  

demands, unders tandable  p r e s s u r e s  a r e  f e l t .  Faced w i t h  

t h e  u n c e r t a i n t y  of u l t i m a t e l y  developing a marketable  

p roduc t ,  c o r p o r a t e  management m u s t  be i n h i b i t e d  about 

investment  of company r e sources .  
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There a r e  c e r t a i n l y  numerous i n s t a n c e s  of 

s u c c e s s f u l  c o l l a b o r a t i o n  between i n d u s t r y  and medical 

i n v e s t i g a t o r s  i n  r e c e n t  yea r s .  S e v e r a l  t ypes  of c a r d i a c  

pacemakers i n  widespread c l i n i c a l  u s e  evolved from 

engineer -phys ic ian  c o l l a b o r a t i o n .  B u t  a pacemaker i s  a 

r e l a t i v e l y  s imple development ; t h e  medical problems were 

f r a n k  and w e l l  def ined. . .and t h e  e l e c t r o n i c s  and m a t e r i a l s  

s o l u t i o n s  w i t h i n  t h e  s t a t e  of t h e  a r t .  Where more complex 

answers have been sought ,  i t  has  proven d i f f i c u l t  t o  

develop s t a b l e ,  p roduc t ive  r e l a t i o n s h i p s .  The e x t e n s i v e  

funding ,  t h e  investment  of t i m e  and pe r sonne l ,  problems 

of communication have m i l i t a t e d  a g a i n s t  t h e  l a r g e  s c a l e  

j o i n i n g  of American i n d u s t r y  i n  biomedical  e f f o r t s .  

Subs id ized  and d i r e c t e d  r e s e a r c h  and development 

such a s  t h e  N I H  A r t i f i c i a l  Heart  Program h o l d s  promise of 

a l l e v i a t i n g  i n s e c u r e  and e r r a t i c  h i s o n s  between t h e  

s p e c i a l t i e s  and b r i n g i n g  t h e  g r e a t  t a l e n t s  i n  American 

i n d u s t r y  t o  bea r  i n  t h e  development of mechanical methods 

of a s s i s t a n c e  t o  t h e  f a i l i n g  h e a r t .  Dx. L i l l e h e i  f e e l s  t h a t  

" these  o b j e c t i v e s  can undoubtedly be achieved much sooner 

through p a r t i c i p a t i o n  of t h e  government, and s p e c i f i c a l l y  

N I H ,  i n  suppor t  of t h e  necessary research ."  Th i s  
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u t i l i z a t i o n  of our t a l e n t  r e s o u r c e s  from i n d u s t r y  has  

been much needed i n  t h o s e  a r e a s  where b a s i c  phys io log ic  

problems have been  r e so lved  and s o l u t i o n s  l i e  w i t h i n  t h e  

s t a t e  of t h e  a r t .  

D r .  Frank Has t ings  and h i s  a s s o c i a t e s  a r e  doing  

an e x c e l l e n t  j o b  i n  b r i n g i n g  t h e  t a l e n t s  of i n d u s t r y  i n t o  

t h i s  a r e a .  But i t  i s  t o  be expected t h a t  problems w i l l  

be encountered i n  t h e  implementation of such a program. 

The importance of c l o s e  in t e rchange  between t h e  eng inee r ing  

group and t h e  medical  r e s e a r c h  team has  been recognized ,  

b u t  t h e  q u e s t i o n  of l e a d e r s h i p  i s  unresolved.  I n  c u r r e n t  

r e q u e s t s  f o r  p roposa l s  t h e r e  i s  commendable r e f e r e n c e  t o  

s c i e n t i f i c  advisory  and review boards  and of primary 

monitor ing of t h e  s c i e n t i f i c  a s p e c t s  of communication a t  

t h e  s c i e n t i s t  t o  s c i e n t i s t  l e v e l .  F i r s t  t echnologic  

suppor t - type  c o n t r a c t s  r equ i r ed  t h a t  t h e  proposa l  i n c l u d e  

a s ta tement  from t h e  medical  i n v e s t i g a t o r  t h a t  he and t h e  

p r o s p e c t i v e  c o n t r a c t o r  could work amicably. My own 

s i t u a t i d n  i n  c o l l a b o r a t i n g  wi th  AVCO i s  unique i n  t h e  

unusual  r a p p o r t  between my b r o t h e r  and m y s e l f .  However, 

i n  t h e  more u s u a l  r e l a t i o n s h i p ,  I b e l i e v e  t h e  l a c k  of c l e a r  
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d i r e c t i v e  t h a t  t h e  medical  i n v e s t i g a t o r ' s  judgment should 

p r e v a i l  when t h e r e  i s  a d i f f e r e n c e  of op in ion  presents a 

p o t e n t i a l  hazard t o  t h e  r e a l i z a t i o n  of goa l s .  

Tes t ing  -type c o n t r a c t s  must ensure  t h a t  t h e  

s y s t e m  be ing  t e s t e d  i s  given an o b j e c t i v e ,  f a i r  t r i a l :  

%.e., t h a t  t h e  method be ing  t e s t e d  i s  p r e c i s e l y  t h a t  of 

t h e  developer  and t h a t  he  should be s a t i s f i e d  t h a t  t h i s  

i s  so. I n  any method t h e r e  w i l l  be mod i f i ca t ions  and 

improvements, b u t  these should be supported by o the r  

g r a n t s  or r e s e a r c h  and development c o n t r a c t s .  

W e  m u s t  guard a g a i n s t  any tendency among engineer -  

i n g  f i r m s  t o  p u t  a s i d e  medical  l e a d e r s h i p  when they have 

acqui red  a p o s i t i o n  of c o n t r o l  a f t e r  f i n a n c i a l  suppor t  h a s  

been gained through NIH g r a n t s  or contracts- .  

The New York T i m e s  of October ,  1965,headl ined 

t h e  spawning of a 350 m i l l i o n  d o l l a r  i n d u s t r y  by t h e  marr iage 

of medicine and e l e c t r o n i c s ,  which p o i n t s  up t h e  c o n t r a c t  

program's l i k e l i h o o d  of launching p r o f i t a b l e  b u s i n e s s  f o r  

many companies. The medical  i n v e s t i g a b r  and t h e  N I H  

need some as su rance  t h a t  a s  i t  grows, t h e  f i n a l  vo ice  on 

behal f  of p a t i e n t  wel l -being i s  t h a t  of t h e  phys ic i an .  
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I n  t h i s  view, I am j o i n e d  b y  D r .  John Gibbon 

who wrote m e  "It i s ,  of c o u r s e ,  absurd t o  award a c o n t r a c t  

t o  i n d u s t r y  for  t e c h n o l o g i c a l  backup t o  a p a r t i c u l a r  med- 

i c a l  i n v e s t i g a t o r  and then  t o  have t h e  company d i r e c t l y  

r e s p o n s i b l e  t o  t h e  Nat iona l  I n s t i t u t e s  of Hea l th  r a t h e r  

than  t o  t h e  c o l l a b o r a t i n g  i n v e s t i g a t o r .  I n  t h e  many 

y e a r s  t h a t  I worked w i t h  IBM eng inee r s  i n  developing 

s e v e r a l  d i f f e r e n t  t ypes  of hea r t - lung  machines,  I worked 

i n t i m a t e l y ,  of c o u r s e ,  w i t h  t h e  eng inee r s .  They made 

sugges t ions  t o  m e  concerning t h e  type  of phys io log ic  re- 

sea rch  w e  should be c a r r y i n g  on,  and w e  s i m i l a r l y  made 

r e q u e s t s  and sugges t ions  t o  them concerning t h e  appa ra tus  

t h a t  they were c o n s t r u c t i n g  for  u s .  I cannot imagine 

any more s a t i s f a c t o r y  arrangement than  t h i s  c l o s e  c o l l a b -  

o r a t i o n .  To in t roduce  a t h i r d  p a r t y  i n t o  t h e  p i c t u r e  t o  

whom t h e  i n d u s t r i a l  company i s  r e s p o n s i b l e ,  s e e m s  t o  m e  

a g r e a t  mistake." 

I t  i s  not  my sugges t ion  t h a t  f i n a n c i a l  and 

a d m i n i s t r a t i v e  monitor ing be  p laced  i n  t h e  hands of t h e  

medical man or h i s  i n s t i t u t i o n .  On t h e  c o n t r a r y ,  a s  

D r .  K o l f f  ha s  s a i d ,  t r u s t e e s  of u n i v e r s i t i e s  and h o s p i t a l s  

tend t o  be  unwi l l i ng  t o  under take  t h e  r e s p o n s i b i l i t i e s  
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involved i n  such g r a n t s .  This  m u s t  remain i n  N I H  hands. 

Working i n  i s o l a t i o n  or without  cons t an t  r e f r e s h -  

ment of medical ly  o r i e n t e d  d i r e c t i o n ,  t h e  engineer  may 

expend t i m e  and e f f o r t  and f i n a n c i a l  suppor t  wi th  only 

na ive  concepts  of t h e  medical r e a l i t i e s .  It would be a 

gr ievous  e r r o r  t o  reduce t h e  r o l e  of medical  s c i e n t i s t s  

from p o s i t i o n s  of guidance and c o n t r o l  i n  any government 

sponsored d i s t r i b u t i o n  of funds  i n  which t h e  u l t i m a t e  

a p p l i c a t i o n  a f f e c t s  human l i f e .  

I n  summary, I fee l  t h a t  any work i n  suppor t  of 

a medical i n v e s t i g a t o r  m u s t  be  under h i s  l e a d e r s h i p .  Such 

a s su rance  should f o r m  an i n t e g r a l  p a r t  of t h e  phi losophy 

of t h e  c o n t r a c t  program. 

The Nat iona l  I n s t i t u t e s  of Hea l th  s y s t e m  of 

reviewing p roposa l s  by a body of one ' s  p e e r s  has  proved 

t o  be e f f e c t i v e  and reasonably f ree  from i n d i v i d u a l  

p r e j u d i c e .  I would no t  l i k e  t o  see any i n h i b i t i o n  of t h i s  

s y s t e m ,  bu t  fee l  r a t h e r ,  t h a t  i t  should be enhanced. I 

would also f ee l  t h a t ,  o the r  t han  t h e  c r e a t i o n  of a Nat ional  

Academy of Medical Sc ience ,  i t  would be  unwise  t o  h a s t i l y  

c r e a t e  any new agenc ie s  i n  t h e  l e a d e r s h i p  of biomedical  

r e sea rch .  
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M a r c h 4 ,  1967 

Adrian Kantrowitz, M. D. 
4802 Tenth Avenue 
Brooklyn, New York 11219 

Dear Adrian: 

As  I indicated to you in our recent  telephone conversation, I was 
delighted to l ea rn  that you a r e  going to testify before the Senate 
Subcommittee on Government Research  regarding the adequacy of federal  
institutions f o r  biomedical development. 

I cer ta in ly  ag ree  with you that there  i s  an urgent  need to provide m o r e  
intensive support  in  this field of endeavor. You will recal l  that the 
Pres ident ' s  Commission on Heart  Disease,  Cancer and Stroke recommended 
(Recommendation No. 14) that "three Bioengineering Centers and three 
Rehabilitation Biomedical Engineering Research  Centers be established over 
a f ive-year  period in  o rde r  to take advantage of the potential offered by 
bioengineering r e s e a r c h  in hear t  d i sease ,  cancer ,  and stroke". Our own 
experience with the ar t i f ic ia l  hea r t  p rogram in  collaboration with the 
Rice University Engineering School has  c lear ly  demonstrated the g rea t  
value of this type of multidisciplinary p rogram and the need for  a Bioengi- 
neering Institute. In this connection, the National Institutes of Health 
established an  agency for  the development of Biomedical Engineering, and 
I would hope that this would be strongly supported. 

My bes t  wishes.  

Sincerely,  

Michael E. De Bakey, M. D. 

MED:bwa 
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Dr. Adrian Kantrowitz 
Director of Surgical Services 
Maimonides Hospital of Brooklyn 
4802 Tenth Asrenue 
Brooklyn, N,Y. I1219 

Dear Adrian: 

I consider it good news tha t  you have been invited by the Senate 
Subcommittee on Government Research of the Comittee on Government 
Operations t o  tes t i fy  regarding the adequacy of federal  ins t i tu t ions  
f o r  b iomdica l  developments. 
dornain of bioKedica1 engineering and more specif ical ly  t o  tha t  of 
a r t i f ic ia l  organs, since i n  recent years federal  agencies have played 
an increasingly important ro le  i n  supporting developnent and c l i n i c a l  
trials i n  t h i s  f ie ld .  

I Q  conrents w i l l  be res t r ic ted  t o  the 

It may sound t r i v i a l  t o  state t h a t  medicine i n  the l as t  th i rd  of 
t h i s  century w i l l  no longer be dominated by the practice of surgery and 
drug administration, b u t  w i l l  consider an extensive use of extracorporeal 
o r  implantable organs. That exis t ing federal  agencies are  not f u l l y  pre- 
pared f o r  t h i s  evolution i s  denonstrated by the f a c t  tha t  presently re- 
spons ib i l i t i es  and leadership i n  the f i e l d  of ar t i f ic ia l  organs are  
scat tered arrong various divisions of the National In s t i t u t e  of Healt'n, 
the Federal Drug Administration, the National BJre8u of Standard, e tc .  
l%e role of providing comunication has so f a x  been zssumed largely by 
pr ivate  orgariizations such ES the Arrierican Society for A r t i f i c i a l  Internal  
Organs, and vzrious subgroups of professional societ ies  i n  the f i e l d  of 
surgery, rcedicine o r  engineerirg. 
responsibi l i ty  both i n  government and i n  pr ivate  agescies makes it d i f f i -  
c u l t  t o  express va l id  national goals and even research p r io r i t i e s ' and  
long term. plans. 

"he dispersion of i n i t i a t i v e  and 

Referring more spec i f ica l ly  t o  the current practice of the A r t i f i c i a l  
Eeart F'rogrm, I f ind  the primary e q h a s i s  on the engineering aspects of 
the problem soicewhat naive. Reviewing proposals fo r  contracts c e r t a h l y  
reveals a sca rc i ty  of or ig ina l  ideas. 
is the shortzrge of personnel with background, competence and incl inat ion 
towards t h i s  aspect of applied biophysics. 
i n t e r e s t  is  present, but the complexity of the phys:ologic, surgical  an6 

What s t r ikes  xe on t'ne rcedical s ide 

On the engineering side, 
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human aspects of the problem i s  often ignored t o  such an es ten t  t h a t  one 
r ea l ly  wonders what kind of f r u i t f u l  collaboration m y  be obtained by 
sone industry-university par l rerships ,  I ask myself whether the feder21 
government should not s t ep  i n  not only t o  s e t  goals, but a l so  t o  implement 
more f r u i t f u l  c ross - fe r t i l i za t ion .  h o n g  the rneans which federal  agencies 
could consider I suggest first the in s t i t u t ion  of t ra ining program i n  the 
f i e l d  of a r t i f i c i a l  crgans, c lear ly  designed to increase rmnpower on a 
nationwide bas is  and not only f o r  the benefi t  of a par t icu lar  i n s t i t u t ion  
or geographical area; 
group of experts who could be assigned t o  collaborate with a par t icu lar  
contractor, when a promising lead i s  hampered by shortage of rcanpover; 
t h i r d  the  support of academic ins t i tu t ions  broadly committed t o  the f i e l d  
of a r t i f i c i a l  organs i n  the bes t  tradi’Aon of university-industry re la -  
tionship. Since the e r t i f i c i a l  heart  program i s  sometimes compared t o  
the space program, I may i n  conclusion hazard the opinion tha t  there is  
no large untapped’reservoir of competence with respect t o  t’ne bioengi- 
neering of a r t i f ic ia l  organs and t h a t  overly ambitious program may 
shr ive l  unless an e f f o r t  is  made t o  prepare competent, new investigators.  

second the creation of some formal or informal 

Cordially yours, 

P . 2  
/l.=L..%? k 1 

Pierre  M. Gallett i ,  M.D., Ph.D. 
Professor of Physiology 

mlG: sg . 
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SAMUEL 0. G R O S S  PROFESSOR OF S U R G E R Y  

A N D W E A O O F T U E  OEPARTMENT 
March 3, 1967 

D r .  A d r i a n  K a n t r o w i t z  
4802 T e n t h  Avenue 
Brook lyn  19, New York 

Dear A d r i a n :  

I was v e r y  much i n t e r e s t e d  i n  y o u r  l e t t e r  o f  F e b r u a r y  2 1 ,  1967. 
I am d e l i g h t e d  t h a t  t h e  S e n a t e  Subcommit tee  on Government Resea rch  
of t h e  Commit tee  on Government o p e r a t i o n s  h a s  i n v i t e d  you t o  t e s t i f y  
r e g a r d i n g  t h e  a d e q u a c y  o f  f e d e r a l  i n s t i t u t i o n s  f o r  b i o m e d i c a l  deve lopmen t .  

I am a f r a i d  t h a t  I am t o o  f a r  removed f r o m  the c u r r e n t  f i e l d  of 
m e d i c a l  i n v e s t i g a t i o n  a i d e d  by e n g i n e e r s  f r o m  American i n d u s t r y  t o  
a n s w e r  t h e  q u e s t i o n s  you r a i s e d  i n  y o u r  l e t t e r ,  w i t h  t h e  e x c e p t i o n  o f  
t h e  f i n a l  o n e .  I t  i s ,  o f  c o u r s e ,  a b s u r d  t o  award  a c o n t r a c t  t o  i n d u s t r y  
f o r  t e c h n o l o g i c a l  backup t o  a p a r t i c u l a r  m e d i c a l  i n v e s t i g a t o r  and  t h e n  
t o  have  t h e  company d i r e c t l y  r e s p o n s i b l e  t o  t h e  N a t i o n a l  I n s t i t u t e s  of 
H e a l t h  r a t h e r  t h a n  t o  t h e  c o l l a b o r a t i n g  i n v e s t i g a t o r .  
t h a t  I worked w i t h  IBM e n g i n e e r s  i n  d e v e l o p i n g  s e v e r a l  d i f f e ren t  t y p e s  
o f  h e a r t - l u n g  m a c h i n e s ,  I worked i n t i m a t e l y ,  of c o u r s e ,  w i t h  t h e  e n g i n e e r s .  
They made s u g g e s t i o n s  t o  me c o n c e r n i n g  t h e  t y p e  o f  p h y s i o l o g i c  r e s e a r c h  
w e  s h o u l d  be c a r r y i n g  o n ,  a n d  we s i m i l a r l y  made r e q u e s t s  and  s u g g e s t i o n s  
t o  them c o n c e r n i n g  t h e  a p p a r a t u s  t h a t  t h e y  were c o n s t r u c t i n g  f o r  u s .  
I c a n n o t  i m a g i n e  a n y  more s a t i s f a c t o r y  a r r a n g e m e n t  t h a n  t h i s  c l o s e  
c o l l a b o r a t i o n .  To i n t r o d u c e  a t h i r d  p a r t y  i n t o  t h e  p i c t u r e  t o  whom 
t h e  i n d u s t r i a l  company i s  r e s p o n s i b l e ,  seems t o  me a g r e a t  m i s t a k e .  

I n  t h e  many y e a r s  

I am s o r r y  t h a t  I c a n n o t  be more h e l p f u l  t o  you ,  o t h e r  t h a n  making 
t h e  a b o v e  comments. 

John  H. Gibbon,  J r . ,  M. D .  

J H G j  r / m j  p 

S i g n e d  i n  D r .  G i b b o n ' s  a b s e n c e  
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WILLEM J.  KOLFF, M. D. 

SATORU NAKAMOTO. M. D. 

February 28, 1967 

Dr. Adrian Kantrowitz 
4802 Tenth Avenue 
Brooklyn, New York 11219 

Dear Dr, Kantro-uitz: 

Thank you f o r  your l e t t e r  of February 21. I appreciate 
your request. 

A r t i f i c i a l  organs is  strange t o  nany members of study 
sections and it s t r ikes  tine members who are  t rad i t iona l  
researchers and doctors i n  a funny way. Their natural  reaction 
is negat ivis t ic .  
t he  coAmittee believes it is gadgeteering. 

When the mosd lldeveloprnent" is mentioned 

Oomunication could be more effect ively obtained 
i f  special  funds were made avai lable  f o r  holders of grants 
and t h e i r  collaborators t o  t r ave l .  

I am concerned tha t  according t o  N I H  rules new methods 
For example, application of a new a re  abandoned too early.  

a r t i f i c i a l  kidney may no longer be considersd as research but 
is confused with pat ient  care, 
t o  apply the new kidney t o  pa t ien t  care i s  research of a high 
order. 

Actua.lly the question of hox 

Regarding supervision of contracts t o  industry, I have 
found t rustees  of hospitals and m i v e r s i t l e s  -mwilling t o  cane 
near or even close t o  great  f inanc ia l  responsibi l i t ies  and I 
believe tha t  the NIH should lend and supervise the contracts. 

The need t o  quickly dlspense monies when they have becme 
available l a t e  i n  the f i s c a l  yeer gives r i s e  t o  hurried preparation 
of contract pro$osals and hurried assigment.  It viould be f a r  
be t t e r  i f  these monies could be t ransferred in to  the next fis- 
cal year wi-thciut being subtracted f m n  tha t  year's budget. 

i i40---- 
W. J. KOLFF, M.D. 
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A d r i a n  Kan t rowi t z ,  M.D. 
4802 T e n t h  Avenue 
Brooklyn 19,  N e w  York 

D e a r  Adrian: 

The q u e s t i o n s  posed  i n  your  l e t t e r  of r e c e n t  d a t e  are  
v e r y  b r o a d  ones .  I a m  somewhat h e s i t a n t  t o  p o s e  as a n  
a u t h o r i t a t i v e  i n f o r m a t i o n  r e s o u r c e  on  t h i s  problem s i n c e  my 
a d m i n i s t r a t i v e  a c t i v i t i e s  i n  t h i s  area, o t h e r  t h a n  t h o s e  
conce rned  w i t h  t h e  A,S,A.I.O,, have  n o t  been  e s p e c i a l l y  
e x t e n s i v e .  N e v e r t h e l e s s ,  a f e w  comments which may b e  
h e l p f u l  are  e n c l o s e d ,  

Q u e s t i o n s  One and  F i v e  may p e r h a p s  b e  hand led  j o i n t l y ,  
s i n c e  t h e y  deal w i t h  t h e  q u e s t i o n  of  i n c r e a s e d  federal 
p a r t i c i p a t i o n  i n  t h e  b i o m e d i c a l  area, H e r e ,  a n d  a t  t h e  
p r e s e n t  t i m e ,  t h e  f e d e r a l  government  can  e f f e c t i v e l y  assist 
and  f u r t h e r  b i o m e d i c a l  deve lopment  by t h e  c o n t i n u e d  and  
pe rhaps  expanded s u p p o r t  o f  b i o m e d i c a l  t r a i n i n g  programs i n  
e d u c a t i o n a l  i n s t i t u t i o n s ,  Such  s e r i o u s  and widesp re3d  p rob lems  
as communicat ion d i f f i c u l t y  a n d  d i f f e r e n c e s  i n  background 
knowledge and  t r a i n i n g  be tween med ica l  and  nonmedical  members 
of t h e  b iomed ica l  community, can  b e s t  b e  r e s o l v e d  a t  t h e  t r a i n -  
i n g  s t a g e ,  While  i t  i s  t r u e  t h a t  the  c u r r e n t  g e n e r a t i o n  of  
b iomed ica l  r e s e a r c h e r s  are  overcoming t h e s e  problems to  a 
d e g r e e  by means o f  o n - t h e - j o b  t e c h n i q u e s ,  t h i s  can  h a r d l y  be 
e n v i s i o n e d  as a d e f i n i t i v e  s o l u t i o n  fo r  s u c c e e d i n g  g e n e r a t i o n s  
o f  b i o m e d i c a l  s c i e n t i s t s .  With r e s p e c t  t o  q u e s t i o n  F i v e ,  I 
do n o t  now see a n y  p a r t i c u l a r  a d v a n t a g e  i n  t h e  c r e a t i o n  of  a 
new f e d e r a l  i n s t i t u t i o n  t o  f u r t h e r  development  and  a p p l i c a t i o n  
of b i o m e d i c a l  knowledge, T h i s  may p e r h a p s  b e  someth ing  t o  
c o n s i d e r  a t  a l a t e r  t i m e .  The f i e l d  i s  v e r y  young and some 
t i m e  s h o u l d  b e  a l l o w e d  f o r  t h e  evolvement ,  r e c o g n i t i o n ,  and  
d e f i n i t i o n  o f  t r e n d s ,  a i m s  a n d  p rob lems  b e f o r e  a n y  r e g u l a t o r y  
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o r  c o n t r o l l i n g  mechanism i s  e s t a b l i s h e d ,  The c u r r e n t  
f e d e r a l  suppor t ing  and funding s t r u c t u r e  seems t o  be  a 
reasonably  s a t i s f a c t o r y  mechanism f o r  t h e  t i m e  be ing ,  I 
refer o f  cour se  t o  t h e  va r ious  g r a n t  agencies  such as t h e  
N.I.H., e tc ,  

With r e s p e c t  t o  q u e s t i o n  Four, d e a l i n g  w i t h  communications, 
i t  seems t h a t  a good beginning i s  be ing  made by i n c r e a s e d  
p a r t i c i p a t i o n  by eng inee r s  and o t h e r s  from t h e  exact s c i e n c e s  
i n  conferences  and meetings o f  a b i o l o g i c a l  o r  medical 
n a t u r e ,  and v i c e  ve r sa ,  Coupled w i t h  t h i s  i s  t h e  c u r r e n t  
t r e n d  on t h e  p a r t  o f  i n d i v i d u a l s  o f  b o t h  groups t o  a v a i l  
themselves o f  a p p r o p r i a t e  cour se  work, l e c t u r e s ,  e t c ,  
Again, a so l id  educa t iona l  base i n  t h e  form o f  sound 
acadanic  biomedical  t r a i n i n g  programs a c r o s s  t h e  n a t i o n  
should minimize t h i s  problem for  f u t u r e  biomedical i n -  
v e s t i g a t o r s ,  

Ques t ions  Two and Three are i n t e r e s t i n g  ones t o  m e  i n  
t h a t  i t  i s  not  e n t i r e l y  c l e a r  p r e c i s e l y  how r e s e a r c h  
p r i o r i t i e s  are e s t a b l i s h e d  a t  t h e  f e d e r a l  l e v e l ,  For ex- 
ample, I do no t  y e t  know where, by whom and by what mech- 
anism t h e  ve ry  e a r l y  and c r u c i a l  p o l i c y  d e c i s i o n s  were made 
which u l t i m a t e l y  resu l ted  i n  t h e  es tab l i shment  of  t h e  
A r t i f i c i a l  H e a r t  Program, Never the l e s s ,  i t  i s  my f e e l i n g  
t h a t  t h e  v a l u e  judgments and o t h e r  a s s e s s m e n t s  necessa ry  
for  t h e  e s t ab l i shmen t  of r e s e a r c h  p r i o r i t i e s  should  be  
heav i ly  i n f l u e n c e d  by t h e  th ink ing  o f  l ead ing  i n v e s t i g a t o r s  
i n  t h e  f i e l d ,  I n  t h i s  r ega rd  t h e  h i s t o r y  of s c i e n c e  has 
shown r e p e a t e d l y  t h e  danger o f  p e r m i t t i n g  r e s e a r c h  t o  f a l l  
to  t h e  market p l a c e  o r  t h e  p o l i t i c a l  a r e n a ,  

The above are  c e r t a i n l y  very  random comments, bu t  
perhaps they  may be  o f  some he lp ,  B e s t  o f  l u c k  a t  t h e  
hea r ings  , 

S i n c e r e l y ,  

/ s /  B e r t  

B e r t  KO Kusserow, M,D, 
Associate P r o f e s s o r  o f  Pathology 
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March 8, 1967 

Dr. Adrian Kantrowitz 
4802 Tenth Avenue 
Brooklyn, New York 

Dear  Adrian: 

I am v e r y  pleased to have the opportunity to support your testimony 
to  the Subcommittee on Government Resea rch  of the Committee of Govern- 
ment  operations in regard  to the biomedical development with par t icular  
reference to  ca rd iac  ass i s tance  and/or  replacement. 

The heart is nothing m o r e  than a pump, and there  is no logical r ea -  
son that successfu l  methods cannot be developed to a s s i s t  the failing hear t  
fo r  t empora ry  periods.  
manent replacement  of the hear t  and /o r  lungs in those cases  in which the 
damage is i r r eve r s ib l e .  

This in turn  would ultimately lead to complete, per -  

These  objectives can undoubtedly be achieved much sooner  through 
participation of the Government, and specifically NIH,  in support  of the 
necessa ry  r e sea rch .  

I believe that the g rea t e r  level of participation of the Fede ra l  Govern- 
ment  in suppor t  of these objectives can be augmented with a consequent in- 
c r e a s e  in the rapidity of progress:  

I f e e l  that the genera l  guidelines that have been developed and fol- 
lowed ove r  the pas t  decades by the N I H  a r e  entirely adequate to deal  with 
this program. 

In r ega rd  t o  the question of methods and means of increasing com- 
munication between interested physicians and engineers, there  is no doubt 
that this needs improvement.  It might be wel l  to consider a National Con- 
fe rence  on this  subject again inviting a l l  of those interested including physi- 
cians, engineers ,  and bas ic  scientists.  It has been approximately three  
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yea r s ,  I believe, s ince the l a s t  one and much new information has  been dev- 
eloped. 
circulation and development of a r t i f ic ia l  hea r t  valves is well  known. 

The success  of this type of conference in regard  to ex t racorporea l  

In the awarding of contracts  and grants  to specific individuals o r  
groups,  I do think that it is v e r y  important  that  one person be the designated 
responsible investigator.  I doubt that any program can function sat isfactor i ly  
and efficiently if t he re  is not some one person ultimately responsible for  mak-  
ing decisions that might be associated with considerable differences of opinion, 

W i t h  v e r y  best r ega rds ,  I remain  

Most s incerely yours,  

C. Walton Lillehei, M. D. 
P ro fes so r  of Surgery  

CWL/pb 
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Department of Surgery 

February 27, 1967 

Dr. Adrian Kantrowitz 
Director of Surgical Services 
Maimonides Hospital of Brooklyn 
4802 Tenth Avenue 
Brooklyn 19, New York 

Dear Adrian: 

As we agreed on the telephone today, Monday, 
February 27, I am writing to specify my thoughts 
about facilitating biomedical research. 

My main conviction in this regard is that existing 
facilities are too restrictive to readily initiate such 
research. It is easy enough to obtain the funding when 
one has data and a specific project to support this, 
but the exploratory stages with an early marriage of 
industry and medicine is very difficult to initiate 
without some unrestricted monies to start. Usually, 
this requires a lot of ingenuity and energy on the part 
of the investigator to get such a study launched before 
enough data are available to obtain support from the 
.National institutes of Health under existing regulations. 
Such monies could be allocated much as current institutiona 
g r a n t s  are awarded for the support of cancer o r  cardio- 
vascular teaching. They'could simply be specificied 
biomedical institutional grant, and then leave the disposit 
of  such monies to the individual institution. 

on 

I mention the specific experience of Joe Ransohoff 
o f  the Department of Neurosurgery here, whose energy and 
efforts has resulted in the development of a particularly 
useful pump for hydrocephalic children. This is magnetically 
powered, and represents a beautiful blending of talents from 



D r .  A d r i a n  Kan t row i  t z  
Page 2 
Februa ry  27, 1967 

e n g i n e e r i n g  ,and medic ine.  I t  was s t r i k i n g ,  however, i n  
t h e  i n i t i a t i o n  o f  t h i s  p r o j e c t  t h a t  t h e  o b t a i n i n g  o f  f i n -  
a n c i a l  suppor t  r e q u i r e d  a l o t  o f  h e l p  f r o m  l o c a l  agencies 
who more o r  l e s s  suppor ted t h e  p r o j e c t  on a b a s i s  o f  f a i t h ,  
r a t h e r  t h a n  any p r e c i s e  s c i e n t i f i c  e v a l u a t i o n ,  and a f t e r  
t h e  i n i t i a l  r e s u l t s  were encouraging, f u n d i n g  i n  t h e  amount 
o f  about $100,000 p e r  year  was r e a d i l y  ob ta ined  f r o m  N I H ,  
b u t  n o t  b e f o r e  t h e  i n i t i a l  s t u d i e s  had been done over  a p e r i o d  
o f  about t w o  yea rs .  

I hope t h i s  i n f o r m a t i o n  i s  o f  h e l p .  

S i  nce re1 y , 

Frank C. Spencer, M , D ;  
P r o f e s s o r  o f  Surgery and 
D i r e c t o r ,  New York U n i v e r s i t y  
Department o f  Surgery 

FCS:sjb 
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Adrian Kantrowitz , M . D. 
Chairman of Surgery 
Maimonides Hospital 
Brooklyn, N. Y. 

Dear Adrian: 

Concerning your letter of February 21, 1967 dealing with the testimony 
that you will give to  the Senate Subcommittee on Government Research 
of the Committee on Government operations I ' l l  take a crack at the 5 
questions that  they will ask: 

1. Is  there need for additional attention by federal agencies i n  the field 
of biomedical development? 

Y e s ,  there m o s t  certainly is; there should be some sort of federal 
agency which investigates and correlates the activit ies of the various 
federal agencies in  this field to make sure there is no conflict of 
in te res t s ,  usurption of prerogatives and overlap in expenditures with 
special  reference to the relationship between the National Institutes 
of Health, the U.S.Bureau of Standards and the Food & Drug Administra- 
t ion.  

2 .  An evaluation of existing federal procedures for the establishment of 
research priorities and long-range plans in field of biomedicine. 

The most basic and pressing need in  the long-range plans is a t  the 
very bas is  of all developments, that  is some procedure or agency must 
be developed to correlate better thk functions of the various disciplines 
which a re  working on the same field,  with a special  reference to better 
working relations between physicians and engineers, and between 
engineers and physicians.  This a l so  bears directly on a Subcommittee of 
which I am chairman, to  improve relations between physicians and 
engineers which is a Subcommittee of the U. S .National Committee for 
Engineering in  Medicine and Biology under the auspices  of the National 
Academy of Engineering. I t  would be pitifully short-term thinking for a 
long-range plan not to  increase and improve the quantity and quality of 
intercourse between physicians,  biologists and engineers in the general 
field of biomedicine. 
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3 .  Are existing techniques for implementing plans and priorities adequate? 
If not, what suggestions do  you have for improving them? 

I don ' t  really know how to answer this  question except insofar as 
the  answers for questions 1 and 2 bear directly upon this .  If any  other 
factors are  implied by this question I would need more facts to give a 
pertinent answer. 

4 .  An evaluation of existing means of communications between the scientific 
community (research sc ien t i s t s ,  engineers, medical practitioners, and 

hospitals) and federal agencies concerned with biomedical research. 

Once again I think the answers to questions 1 and 2 bear directly 
upon this as it a l s o  implies some agency or institution be formed fcr 
this  purpose. 

5. Are new or additional federal institutions needed to further development 
and applications of biomedical knowledge? 

this  country is a Phtional Academy of Medicine which would be associated 
or in partnership with the National Academy of S c i e n c e  National Academy 
of Engineers and which could be used by Congress and other governmental 
bodies in exactly the same fashion as the National Research Council is 
presently being used .  In addition, such an  Academy could help correlate 
activit ies across  the board in terms of governmental agencies ,  civilian 
experts and insti tutions wxking  in the field of biomedics and could also 
correlate act ivi t ies  between physicians and engineers not only through this 
Academy but facto by establishing a working relationship with the 
National Academy of Engineering as a s i s te r .  

Aside from the considerations of t h i s  particular Subcommittee a 
National Academy of Medicine is warranted on other grounds; for instance,  
it would appear to m e  to be  a travesty that the medical community in the 
United S ta tes ,  having attained the highest degree of medical diagnostic 
and therapeutic perfection the world has  seen ,  does indeed, have no National 
Academy of Medicine. 

Y e s .  There is absolutely no question but what is -necessary in  

I tried to get you on the telephone but you apparently are even busier than I a m  
although there may be  some question as to what you're doing when you're busy 
but I realize how such  things are. A t  any rate,  m3re seriously,  i n  September 
I have asked you if you would present a t  that t i m e  to the Nassau Academy of 
Mzdicine an  evening's performance on the implantable mechanical heart: 
During athe next week I will probably g e t  a specific date and will so advise you 
and will d i scuss  further detai ls  at that t i m e .  

If there is anything further that I can do with respect to  the Senate Subcommittee 
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p lease  do not hesitate to contact m e  by telephone or any other means 
of communication and I ' l l  do whatever I can.  

As .ever, 

Sigmund A.  Wesolowski,M.D. 
SAWnp 


